5 



L5 : 



09/937408 

^ Api6Rec'dPCT/PT0 SEP 2 4 2001 



-DE SCRIPTION 



STRUCTURE OF INSTRUMENT PANEL SUPPORT MEMBER 
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y ylCJ SCIINICAL FIEIr fr 

This invention relates to a structure of an instrument 
panel supporting member to which the instrument panel and 
J3 steering column, etc. , of an automobile are attached. 

5 . s 

ass 

<=p BACKGROUND ART 

[3 An instrument panel supporting member is laterally 

installed between the left and right front pillars on the back 
PJ side of an instrument panel installed in a vehicle, A 

p conventional instrument panel supporting member has a 

structure of the type shown in Japanese Unexamined Patent 
Publication No. Hll-78983 and Figs. 9 and 10. Specifically, 
in the instrument panel supporting member shown in Figs. 9 and 
10, side brackets 110a and 110b are fastened to both ends of a 
member main body 101 which consists of a pipe that constitutes 
a member with a closed cross section, and which extends in the 
direction of width of the vehicle, and these side brackets 
110a and 110b are attached to front pillars (not shown in the 
figures) by bolt fastening, etc. 
^ ^/^¥fce~upper end portions or a pair of stays xu^a^ari^jj 

which are di sposed at a — specif i e d iivto vaTlifeconnected to 
Inabsta 



: antially the centra l p o rtion of Llie dforeitle niioned member 
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m ain b o dy , aneL_fche-- ,lowe r portio ns— of— ±he — s-t-ays — 3r05^— aim Jrl) 5 b 
/ ^ 

are connected to the floor part (not shown in the figures) of 
the aforementioned vehicle. The member mair^body 101 and the 
stays 105a and 10b are connected b^>#£lding, with 
consideration being given^^ihe ease of installation on the 
vehicle. FurJAefrnore , the pair of stays 105a and 105b are 
connejer£ed to each other at intermediate points by a connecting 
imber 104 in order to provide reinforcement, i. e., in order 
W / to prevent twisting during the mounting of the stays on the 



iicle^_-©£C~. 

Furthermore, a steering bracket 103 which is positioned 
on the side of the driver's seat and which supports the 
steering column, a bracket 102 which is used for connection 
with the dash pane, and brackets 107 and 108 positioned in an 
appropriate number of other locations, are disposed on the 
abovementioned instrument panel supporting member. 

In a conventional instrument panel supporting member 
structure of the abovementioned type, since the side brackets 
110a and 110b are fastened by welding to both ends of the pipe 
that constitutes the member main body 101, the rigidity of the 
joint areas is insufficient; furthermore, the rigidity of the 
side brackets 110a and 110b as single parts also tends to be 
affected. As a result, it is difficult to obtain a sufficient 
supporting rigidity for the steering column and instrument 
panel. 

Ordinarily, if the supporting rigidity of the instrument 
panel supporting member that supports the steering column is 
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low, vibration of the steering column and the steering shaft 
supported by this steering column is generated as a result of 
resonance with the vibration of the vehicle during idling or 
high-speed operation of the vehicle, so that the vehicle 
operator may experience an unpleasant sensation. 

Conventionally, furthermore, the connection pitch of the 
side brackets 110a and 110b with the left and right front 
pillars (not shown in the figures) has been increased in order 
to increase the rigidity against torsional movement about the 
axis of the pipe that constitutes the member main body 101. 
In other words, the supporting rigidity of the steering column 
increases with an increase in the connection pitch of both 
ends of the pipe and the front pillars. However, the size of 
the side brackets 110a and 110b must be increased in order to 
increase the connection pitch. Furthermore, stays 105a and 
105b are installed in order to alleviate the aforementioned 
torsion, and a connecting member 104 is installed between 
these stays for purposes of reinforcement. As a result, the 
number of parts is unavoidably increased, so that the cost of 
manufacture is increased. 

An object of the present invention is to solve the 
abovementioned problems, and to provide an instrument panel 
supporting member structure which prevents vibration of the 
steering column and steering shaft during idling and high- 
speed operation of the vehicle, and which makes it possible to 
reduce the cost of manufacture. 



^y^jv^ order to achi^ gf*. -the— afe ov e men -t- ioned ubjec t~, — the - ^ 
present invention is an instrument panel supporting meipber 
structure comprises: a main body constituted by^s^pipe which 
is arranged in a lateral direction and whtfse ends are 

r 

connected to right and left f rorrt^fJillars ; a steering bracket 
positioned on a driver's sefcLt side for supporting a steering 
column; a bracket oafinected to a dash panel; and a stay- 
positioned substantially on a central portion and connected to 
a f looryjfart . The pipe constituting the main body is 
integrally formed with joining parts by crush-molding, the 
j^}.oi ning -pa^fe-a— balny juines-d-^b o^ the front pil lar^ . 

In the present invention, since the connecting parts are 
formed as integral parts of the pipe that forms the main body 
as a result of crush-molding being performed on both ends of 
the pipe, the side brackets connected to the both ends of the 
main body in conventional supporting members become 
unnecessary. Accordingly, the number of parts required can be 
reduced and the rigidity of the connecting parts can be 
ensured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view illustrating a structure of 
an instrument panel supporting member in accordance with an 
embodiment of the present invention; 

Fig. 2 is a sectional view along the line A-A in Fig. 1, 
showing a state in which the steering column is attached; 
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Fig. 3 is a detailed perspective view of a portion of the 



instrument panel supporting member; 

Fig. 4 is a sectional view of the stay; 

Fig. 5 is a sectional view of the reinforcing member; 

Fig. 6 is a graph showing the cross -sectional secondary 
moments and^costs of various types of pipes current in use; 

Fig. 7 is a graph showing the cross -sectional secondary 
moments and costs according to diameter for pipes currently in 
use, thickness being shown on the horizontal axis; 

Fig. 8 is a graph showing comparison of the steering 
supporting rigidity of conventional example with that of the 
embodiment of the present invention; 

Fig. 9 is a perspective view showing a conventional 
instrument panel supporting member structure; 

Fig. 10 shows a front view (A) and a side view (B) of one 
of the side brackets connected to the instrument panel shown 
in Fig. 9, which is further connected to one of the front 
pillars of the vehicle . 



B R^T"MODF» FOB TARRYING QH£r THE J ¥f¥BSKE£€iN- 



As is shown in Fig. 1, the instrument panel supporting 
member comprises a member main body 1 consisting of a pipe 
such as a steel pipe, etc., and brackets which are used to 
support the instrument panel and steering column, etc. (i. e., 
a bracket 2, steering brackets 3, a stay 5, a reinforcing 
member 4 and brackets 7 and 8). These brackets are formed by 
plastic working of an STKM material, sheet steel or an 
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aluminum alloy expanded material, etc., and are fastened to 
the member main body 1 by welding, etc. 

The cross -sectional rigidity of the pipe that constitutes 
the member main body 1 is set at a high value of approximately 
E • 1=2. 0-3, Ox 10 8 (N • cm 2 ), using the Young's modulus E 
and cross-sectional secondary moment I. Crush-molding is 
performed on both ends of this pipe, and the crush-molded 
parts la and lb are used as connecting parts that are 
connected to the front pillars . In other words , the crush- 
molded parts la and lb are connected to the front pillars on 
the back side of the instrument panel. Furthermore, (cross- 
sectional rigidity ) E • I = (Young's modulus) E x (cross- 
sectional secondary moment) I. 

Holes 10 are respectively formed in two locations at a 
pitch p of k -d/2 (d is the external diameter of the pipe) in 
the surface of each of the aforementioned crush-molded parts 
la and lb, and both end parts of the member main body 1 are 
fastened to the respective front pillars (not shown in the 
figures) by the tightening of bolts (not shown in the figures) 
which are passed through the abovementioned holes 10 to plate- 
form attachment parts 11a and lib which are installed on the 
front pillars. Furthermore, instead of using such a bolt 
fastening, it would also be possible to fasten the 
abovementioned two locations to the attachment parts 11a and 
lib by spot welding, etc. 

As a result of the cross-sectional rigidity of the pipe 
that constitutes the member main body thus being increased. 



and the crush-molded parts la and lb formed at both ends of 
the pipe thus being directly connected to the front pillars , 
the system is adjusted so that contribution of the member main 
body (pipe) 1 (among the respective constituent members) to 
the steering supporting rigidity is increased compared to that 
in a conventional example, while the contributions of the 
other constituent parts to the rigidity are appropriately 
reduced- Furthermore, depending on the layout of instruments 
disposed inside the instrument panel, roughly the central 
portion of the member main body 1 may be bent into a 
substantially trapezoidal shape similar to the shape of the 
pipe shown in Fig. 9, or partial crush-molding may be 
performed. 

The approximate central portion of the instrument panel 
supporting member is supported by the floor part (not shown in 
the figures) of the vehicle via the stay 5. Furthermore, a 
bracket 2 which is used for connection with the dash panel and 
steering brackets 3 which are used to support the steering 
column are disposed in a position on the side of the driver's 
seat on the instrument panel supporting member. The concrete 
structures of the stay 5, bracket 2 and steering brackets 3 
are as follows: 

. As is also shown in Figs. 3 and 4, the stay 5 is formed 
in a cross -sectional U shape consisting of a pair of flanges 
5a and 5b in the front and rear, and a plate-form part 5c that 
connects these flanges 5a and 5b. Furthermore, this stay is 
disposed such that the side edge parts of the flanges 5a and 



5b are oriented toward the steering brackets 3, and the stay- 
is inclined with respect to the vertical direction so that the 
upper end of the stay is closer to the driver's seat than the 
lower end of the stay. Moreover, the areas of contact between 
the respective upper ends of the flanges 5a and 5b and plate- 
form part 5c and the member main body 1 are welded so that the 
upper end of the stay 5 is fastened to the member main body 1 . 

Furthermore, the stay 5 is joined to the floor part (not shown 
O • 

in the figures) of the vehicle by a fastening part 5d which is 

W disposed on the lower end portion of the stay 5. Moreover, a 
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comparison of this structure with the conventional structure 
shown in Fig. 9 shows that the stay on the side of the front 



^ passenger seat in the conventional example (of the pair of 

^~ stays installed in the example) is not installed in the 

i: 

present embodiment . 



^Furthermore^ aTTc^info-re-inrg— member 1 — 4— which— acLt£L_as__5u-beam 

-ftp- 

is connected between a point in the vicinity of the upper end 
of the stay 5 and a point in the vicinity of^TB of the 
steering brackets 5 of the mejiiber r-- niain body 1 . As is shown in 
Figs. 3 and 5, tl)is^*reinf orcing member 4 has a U-shaped or 
rectanguj^a^* cross -sectional shape, and both ends of this 
reinforcing member are respectively welded to the member main 
>ody— 3^-aj^dr-s^a-y— 5— at—^the— poirivt-s— of— con t a 

The steering brackets 3 installed on the driver's seat 
side of the instrument panel supporting member are partially 
joined by welding to the member main body 1 at the points that 
contact the member main body 1 , and are equipped with a 
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plurality of nuts used for the attachment of the steering 
column. As is shown in Fig. 2, the steering brackets 3 and 
steering column 12 are connected by tightening brackets 13 
(that are welded to the steering column 12) to the 
abovementioned nuts by means of bolts. 

As is shown in Fig. 2, the bracket 2 is disposed above 
the steering brackets 3 and further toward the front of the 
vehicle in order to join this bracket 2 to the dash panel of 
the vehicle; furthermore, the bracket 2 is joined to the 
steering brackets 3 and the member main body 1 by welding at 
the points of contact. Taking the assembly characteristics of 
the vehicle into account , this bracket 2 and the dash panel 
are connected by bolts; specifically, bolts are passed through 
bolt through-holes formed in the bracket, and these bolts are 
tightened in the dash panel. 

An embodiment of the present invention has been described 
above. The reason that the cross -sectional rigidity of the 
pipe constituting the member main body 1 is set in the range 
of E • 1=2. 0-3. Ox 10 8 (N • cm 2 ) in this embodiment is as 
follows: specifically, the steering supporting rigidity drops 
compared to that of a conventional example in cases where E • 
I < 2.0 x 10 8 (N • cm 2 ); on the other hand, although the 
steering supporting rigidity is improved in cases where E • I 
> 3.0 x 10 8 (N • cm 2 ), the mass of the parts and the cost of 
materials are increased, so that such a range is uneconomical. 
Within the abovementioned range, the best results were 



obtained when the cross -sectional rigidity of the pipe 
constituting the member main body 1 was set at approximately 
E • I = 2.3 x 10 8 (N • cm 2 ) . 

Data providing evidence that supports this point are 
shown in Fig. 6 and Figs. 7A through 7D. Fig. 6 shows in 
graph form the cross -sectional secondary moments and costs of 
various types of pipes currently in use. The ten-odd products 
indicated by circles in this graph have respectively different 
pipe diameters, thicknesses and costs. The pipe diameter 
values range from 0 38. 1 to 54 mm, and the thickness values 
range from 1.6 to 3.2 mm. The one-dot chain lines shown in 
this graph indicate the average cost of these products 
(approximately 244) and the average cross-sectional secondary 
moment of the products ( approximately 8 . 13 ) . In setting the 
rigidity of the pipe that constitutes the member main body 1, 
it may be the that a pipe whose cross -sectional secondary 
moment is greater than the average value, and whose cost is 
less than the average cost or near the average cost, achieves 
a balance between cost and rigidity. 

Figs. 7A through 7D show the cross-sectional secondary 
moments and costs of currently used pipes according to 
diameter (for four different diameters, i. e. , 0 38.1 mm, 0 
42.7 mm, 0 50,8 mm and 0 54 mm), with thickness (four 
different thicknesses, i. e., 1.6 mm, 2.0 mm, 2.3 mm and 3.2 
mm) shown on the horizontal axis. The data connected by a 
solid line in each figure are cross-sectional secondary moment 
values, and the data connected by a broken line are cost data. 
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Furthermore, the average value of the aforementioned cross - 
sectional secondary moment and the average value of the cost 
are indicated by fine solid lines and fine broken lines. 

Among these data, a pipe with a diameter of 54 mm and a 
thickness of 2.0 mm is most desirable, since this pipe has a 
cost that is near the average cost and a cross -sectional 
secondary moment that is sufficiently greater than the average 
value. Assuming that the Young's modulus in this case is E = 
2.07 x 10 7 (N/cm 2 ), then the cross-sectional rigidity is 
approximately E • I = 2.3 x 10 8 N • cm 2 . 

In the graph shown in Fig. 6, the area where the cross - 
sectional secondary moment is higher than the average value 
and the cost is in the vicinity of the average value is the 
area surrounded by a broken line. The cross-sectional 
secondary moment in this area ranges from approximately 2 x 10* 
(N • cm 2 ) to approximately 3 x 10 8 (N * cm 2 ) in terms of cross - 
sectional rigidity. ■ - 

Furthermore, in this embodiment of the present invention, 
the side brackets are eliminated, and crush-molded parts la 
and lb at both ends of the pipe constituting the member main 
body 1 are joined to the front pillars; as a result, the 
steering supporting rigidity is increased. Data indicating 
this are shown in Table 1 . 

The data shown in Table 1 are data that were obtained 
when a load of 100 kgf was applied to the steering column 
attachment position and the amount of displacement of the pipe 
at the steering column attachment position was measured for 
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three examples, i. e., a conventional example in which 
respective side brackets 110a and 110b were attached to both 
ends of the pipe constituting the member main body, a 
comparative example in which a side bracket was attached only 
to the end portion of the abovementioned pipe on the side of 
the driver's seat, with a crush-molded part being formed on 
the end portion of the pipe located on the side of the front 
passenger seat, and the abovementioned embodiment of the 
present invention in which crush-molded parts were formed on 
both ends of the abovementioned pipe. Furthermore, the pipe 
had a diameter of 50.8 mm and a thickness of 1.6 mm, and the 
brackets were formed from steel plates with a thickness of 2.3 
mm, and were bolted to the front pillars in two places at a 
pitch of 112 mmA. Furthermore, the crush-molded parts were 
bolted to the front pillars in two places at a pitch of 52 mm. 
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Table 1 





Amount of Displacement (mm) 


Conventional Example (Brackets 
on both ends) 


2.12 


Comparative Example (Bracket 
on driver's seat side only) 


2.22 


Embodiment of the Present 
Invention (Crush-molded parts 
on both ends ) 


2.04 



, As is clear from this table, the steering supporting 
rigidity drops in the comparative example compared to the 
conventional example as a result of the concentration of 
stress on the bracket side. In the embodiment of the present 
invention, however, the stress is dispersed as a result of 
both ends of the pipe being crush-molded so that the brackets 
are eliminated; accordingly, the steering supporting rigidity 
is increased compared to the conventional example and 
comparative example . 

Furthermore, if the stay 5 is disposed in an inclined 
state as described above in the embodiment of the present 
invention, this is advantageous for increasing the steering 
supporting rigidity. Data supporting this are shown in Table 
2. 

The data shown in Table 2 were obtained by comparing the 
steering supporting rigidity values obtained in a case where 
the stay 5 was installed in a vertical attitude (inclination 
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0°), a case where the stay 5 was installed at an inclination 
angle of 6° with the stay inclined so that the upper end was 
closer to the driver's seat than the lower end, and a case 
where the stay was similarly inclined at an inclination angle 
of 20°. The table shows the rate of variation in the rigidity 
value relative to the value obtained when the inclination was 
set at 0°. 



Table 2 





Rigidity Value (%) 


Inclination 0° 


0 


Inclination 6° 


7.22 UP 


Inclination 20° 


21.78 UP 



As is clear from this table, the steering supporting 
rigidity is increased by inclining the stay 5 so that the 
upper end of the stay is closer to the driver's seat than the 
lower end, and the steering supporting rigidity increases with 
an increase in the angle of inclination up to an inclination 
of at least about 20°. Accordingly, considering the shape of 
the instrument panel as well, it is desirable that the joining 
position of the upper end of the stay to the member main body 
be shifted approximately 60 mm toward the driver's seat from 
the attachment position of the lower end of the stay with 
respect to the floor part. 
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Furthermore, if a reinforcing member 4 is provided for 
the stay 5 as in the embodiment, the concentration of stress 
in the joint area between the upper end of the stay 5 and the 
member main body 1 can be avoided, i. e., the stress is 
dispersed in the reinforcing member 4. Accordingly, the 
steering supporting rigidity can be increased even further. 

Furthermore, Fig. 8 is a graph which shows data obtained 
by measuring the amount of displacement at the positions of 
the steering brackets in a case where the load (input force) 
applied to the steering brackets was varied in order to 
compare steering supporting rigidity values. Here, the 
present embodiment is indicated by a solid line, and a 
conventional example is indicated by a broken line. 
Furthermore, in the conventional example that was used in this 
case, the diameter of the pipe constituting the member main 
body 101 was 50.8 mm, the thickness of the pipe was 2.3 mm on 
the side of the driver's seat and 1.6 mm on the side of the 
front passenger seat, the thickness of the steering brackets 
103 was 3.2 mm, and the thickness of the bracket 102 was 2.3 
mm. Moreover, in the embodiment of the present invention, the 
diameter of the pipe constituting the member main body 1 was 
54 mm, the thickness of the pipe was 1.6 mm, the thickness of 
the steering brackets 3 was 3.2 mm, and the thickness of the 
bracket 2 was 2.3 mm. 

As is clear from Fig. 8, the steering supporting rigidity 
is improved in the embodiment of the present invention 
compared to the conventional example. Considering the 
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relationship between the resonance frequency and the 
supporting rigidity of the steering column, and the 
contribution of the instrument panel supporting member in the 
vibration propagation system consisting of the vehicle body, 
instrument panel supporting member and steering column in the 
vehicle, this indicates that the resonance point can be 
shifted to a higher frequency than the resonance point of the 
conventional example during idling and high-speed operation of 
the vehicle, so that there is less likelihood of resonance 
with the vibration of the vehicle, thus producing an effect 
£ that makes it possible to alleviate the unpleasant sensation 

*** experienced by the vehicle operator due to resonance of the 

5 

% steering column . 

E ^ Furthermore, the present invention is not limited to the 

p[ abovementioned embodiment; various modifications and 

alterations are possible within the technical scope of the 
present invention. Specifically, the abovementioned 
embodiment , a reinforcing member was installed between the 
pipe and the stay; however, it would also be possible to join 
the reinforcing member by plastic working of the 
abovementioned stay and reinforcing member as an integral 
unit . 

Furthermore, in the abovementioned embodiment, crush- 
molding was performed on both ends of the pipe or on the end 
located closer to the driver's seat. However, it would also 
be possible to join the pipe to the front pillars by attaching 
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brackets to the crush-molded surfaces. This can be performed 
without limiting the connection pitch to x x d/2 or less. 

The principal special features of the instrument panel 
supporting member structure described above may be summarized 
as follows: 

The present invention is characterized by the fact that 
in an instrument panel supporting member structure in which 
steering brackets that are positioned on the driver's seat 
side and that support the steering column, a bracket that is 
connected to the dash panel, and a stay that is positioned 
substantially on the central portion of the instrument panel 
supporting member structure and that is connected to the floor 
part, are disposed on a member main body consisting of a pipe 
which is mounted on a vehicle, and both end parts of which are 
connected to the left and right front pillars of the vehicle, 
crush-molding is performed on both end portions of the pipe 
that constitutes the abovementioned member main body, so that 
joining parts that are directly joined to the front pillars 
are molded as integral parts of the member main body. 

As a result of this structure, the side brackets that are 
connected to both ends of the member main body in a 
conventional structure become unnecessary, so that the number 
of parts required can be reduced; furthermore, the rigidity of 
the joining parts can be guaranteed. 

In the instrument panel supporting member structure of 
the present invention, it is desirable that the cross - 
sectional rigidity of the pipe that constitutes the 
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aforementioned member main body be set in the range of E • I = 
2.0 - 3.0 x 10 8 (N • cm 2 ) using the Young's modulus E and 
cross-sectional secondary moment I. It is also desirable that 
the joining parts consisting of the crush-molded parts on both 
ends of the pipe be directly fastened to the front pillars by 
being bolted or spot -welded to the pillars, and that the 
connection pitch be set at it • d/2 or less where d is the 
diameter of the pipe. 

The cross-sectional rigidity of the pipe that constitutes 
the member main body is set in the aforementioned range in 
order to avoid an unnecessary increase in the mass of the 
parts and the cost of the materials, while at the same time 
ensuring a sufficient steering supporting rigidity. 
Furthermore, as a result of the joining parts consisting of 
the crush-molded parts on both ends of the pipe being directly 
connected to the front pillars by being bolted or spot-welded 
to the front pillars, side brackets become unnecessary, and 
the rigidity of the joining parts at both ends of the pipe 
with respect to the front pillars can be increased. 
Furthermore, as a result of the connection pitch being set at 
k • d/2 or less where d is the diameter of the pipe, the pipe 
can be fastened by bolting or spot welding within the crush- 
molded surfaces. 

Furthermore, in the instrument panel supporting member 
structure of the present invention, the steering supporting 
rigidity can be increased even further if the abovementioned 
stay is formed with a cross -sectional C shape, and the stay is 

18 




installed at an inclination with respect to the vertical 
direction so that the upper end of the stay that is connected 
to the member main body is positioned closer to the driver's 
seat than the lower end of the stay that is connected to the 
floor part. 

Moreover, if a reinforcing member is connected between a 
point in the vicinity of the upper end of the aforementioned 
stay and a point in the vicinity of one of the steering 
brackets on the member main body, the concentration of stress 
in the joint area between the stay and member can be avoided, 
which is even more advantageous for improving the steering 
supporting rigidity. 

INDUSTRIAL APPLICABILITY 

Side brackets can be eliminated in the joining of both 
ends of the instrument panel supporting member to the front 
pillars, so that the cost of the member can be reduced by 
reducing the number of parts required, etc.; furthermore, the 
steering supporting rigidity can be increased. 
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